Mathematica 11.3 Integration Test Results

Test results for the 143 problemsin "1.2.1.1 (a+b x+c x*2)*p.m"

Problem 9: Result more than twice size of optimal antiderivative.
J\/ 3x-4x% dx

Optimal (type 3, 35leaves, 3 steps):

S (3-8x) m—im‘csin[l—s—x]
64 3

16
Result (type 3, 72leaves):
x (-3+4x) (2V/x V-3+4x (-3+8x) -9Log[2V/x +\/-3+4x]]
32+/x V-3+4x

Problem 11: Result more than twice size of optimal antiderivative.
JﬂSx—sz dx

Optimal (type 3, 35leaves, 3 steps):

1 (5-18x) \/5x-9x° —Z—SArcSin[l—ls—X}

36 216 5
Result (type 3, 72leaves):
~x (-5+9x) (3+x V-5+9x (-5+18x) -25Log[3V/x +V-5+9x]]
108 \/x \/-5+9x

Problem 17: Result more than twice size of optimal antiderivative.

1
— dx
J\/ 31x+4x?
Optimal (type 3, 16 leaves, 2steps):

81X

;]

1 .
~ i ArcSin|[1-
2

Result (type 3, 50 leaves):
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Vx V3i+4x Log[2Vx +V31i+4x |

X (3]‘1+4x>

Problem 21: Result more than twice size of optimal antiderivative.

1
——dx
J\/ 3x-4x?
Optimal (type 3, 12leaves, 2 steps):
8 X

1
- =~ ArcSin[1- —]
2 3

Result (type 3, 45leaves):
Vx /-3+4x Log[2+/x ++/-3+4x |

-X (-3+4x)

Problem 25: Result more than twice size of optimal antiderivative.

1
Jidlx
Vb x - b2 x?

Optimal (type 3, 12leaves, 2 steps):
ArcSin[1-2bx]
b

Result (type 3, 58 leaves):
2\/?\/—1+bx Log[b\/;+\/F\/—1+bx]

Vb /-bx (—1+bx)

Problem 27: Result more than twice size of optimal antiderivative.

i 1 ax
V6 x - x?
Optimal (type 3, 10leaves, 2 steps):

X
—-ArcSin|1- —
rcsin| 3}

Result (type 3, 38 leaves):
2V -6+X \/7L0g[x/—6+x +\/;}
V- (-6+X) X
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Problem 28: Result more than twice size of optimal antiderivative.

j —ax
Vax+x?
Optimal (type 3, 16leaves, 2 steps):
2 ArcTanh [ #]
VA X+ X2

Result (type 3, 33 leaves):
2/x Va4 +x Ar‘cSinh[AZE]

VX (4+X)

Problem 29: Result more than twice size of optimal antiderivative.

1
—— dx
Jm
Optimal (type 3, 16 leaves, 2 steps):
X
—]
V-2x+x?
Result (type 3, 37 leaves):
2v/-2+x Vx Log[V-2+x +/x |

(-2+x) x

2Ar‘cTanh[

Problem 30: Result unnecessarily involves higher level functions.
J(bx+cx2)4/3dlx

Optimal (type 4, 448 leaves, 6 steps):
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3 (—ws;ﬁL)l/B (b+2cx) (bx+cx2)4/3

+

55 ¢ (_c b x+c x? )4/3

bZ

3 (-0 ) ™ (piacx) (bxrex?)t?
b

s + |23 0 33/44/2-+/3 b? (bx+cx2>4/3
2
29 ¢ (7c b x+c X )

b2

cx (brox) |V 14 22/3 (7%)1/3+2 21/3 (7%)2/3
1223 | \° ~"7) b2 b2
b2 2/3 cx (brcx) |\ 1/3)2
O e

1+\/?_22/3 (_cx§b+cx) )1/3

EllipticF [ArcSin| o?

:|J_7+4'\/?} /
1-+/3 - 22/3 (7%)1/3

C <bx+cx2)

b2

43 1_22/3 (7&(&)1/3

55c(b+2cx) b?

(brcx) | 1/3)2
(17,/3 _22/3 (7cx bzcx ) )

Result (type 5, 94 leaves):

3x |-2b*-bPcx+16b%2c?x?+25bc3x3*+10c* x* +
CcX\2/3 1 2 4 cX
2b* (1+ ——|  Hypergeometric2F1[ =, =, —, - —| /(110 c? (x (b+cx))2/3)
b 3 3 3 b

Problem 31: Result unnecessarily involves higher level functions.

j(bx+cx2>1/3dlx

Optimal (type 4, 387 leaves, 5steps):
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3 (——(—L‘:X biex )1/3 (b+2cx) (bx+cx?)?

bZ
10 ¢ (_c b x+c x? )1/3

+

bZ

cx(b+cx)

b2

33/4./2-+/3 b? (bx+cx2)1/3

1- 22/3

1/3}

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b + - b

(1— A3 2273 (_ M%L)l/s)z

14 VE - g3 (- sxten |23

EllipticF[ArcSin| , ~7+4/3 ] /

be 1/3]
17\5722/3 (7CX£szX )

1_92/3 (7cx(b+cx )1/3
bz

b 2 1/3
s 23¢ (br2cx) QJ )

b2

(brex) | 1/3)2
(17\/3 _22/3 (7cx b2cx ) )

Result (type 5, 70 leaves):

cX

2 2,2 B2 2/3 ; 12
3Xx |b +3bcx+2c“°x°-b (1+*) Hyper‘geometr‘1c2F1[f, -
b 3 3

(10c (x (b+cx))*?

Problem 32: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)2/3

Optimal (type 4, 322 leaves, 4 steps):

| 5
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/3 334 riﬁ b2 [c(bx+cx2>J2/3

b2

cx (brex) |3 | 1+2°7 (_M)1/3+2 21/3 (-m)z/g
S T = b?
b2 (1_\/?_22/3 (_M).)lﬁ)z

bZ

14 VE - g3 (- sxtbeen |17

Frtiptictaresin| ) 7eav3]|/
1- \/? _22/3 (7 m)la

bZ

1_22/3 (7 cx (b+cx) )1/3
b2

c(b+2cx) (bx+cx2)2/3

b 1/3y2
(1,4/3 _92/3 (7c_><(f)_) )

Result (type 5, 44 leaves):

2/3 .
3x (%) Hyper‘geometr‘1c2F1[§, 5, i, - <

(x (b+cx>)2/3

x

]

°|

Problem 33: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)5/3

Optimal (type 4, 384 leaves, 5 steps):
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5/3

c (bx+cx?

3(br2cx) [~

2/3
2c(—4—ux s;cx) (bx+cx?)®?

2\ \5/3 s
b b

14223 (7&%)_)1/3+2 21/3 (,m::#)_)z/s
b 1/3)2
(1—4?_22/3 (_szﬁ)_) )

1++/3 —22/3 (_ML):LB
2

EllipticF [ArcSin| b |, 7227 /

2/3 cx (brcx 1/3
3 g

1_92/3 (7cx(b+cx )1/3
bz

c (b+2cx) (bx+cx2>5/3

(brex) | 1/3)2
(17\/3 _22/3 (7cx b2cx ) )

Result (type 5, 57 leaves):

3 (b+2cx+2cx (1+ %)2/3 Hyper‘geometr‘icZFl[i, i, i, —%])

2b? (x (b+cx))2/3
Problem 34: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)8/3

Optimal (type 4, 448 leaves, 6 steps):
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Lox2) |\ 8/3 Lox2) | 8/3
3(b+2cx) |- clbeex) 21 (b+2cx) |- elxed)
b? b?
+ +
5/3 2/3
5 ¢ (_cx(s;cx)) / (bX+CX2>8/3 5 ¢ (_cx II:::;rcx ) / (bX+CX2)8/3

8/3

14 i3 33a /727\5 b2 (c(bx+cx2)

b2

cx (brox) |V 14 22/3 (7%)1/3+2 21/3 (7%)2/3
g3 | 2P ET) b2 b2
b2

(1 /3 -2%3 (_ m:;#)_)lu)z

14 VE - g3 (- sxten |23

EllipticF[ArcSin| |, -7+4+/3] /

2/3 cx (brcx 1/3
3 g

1_92/3 (7 cx (b+c x) )1/3
b2

5c (b+2cx) (bx+cx2)8/3

(brex) | 1/3)2
(17x/3 _22/3 (7cx bzcx ) )

Result (type 5, 90 leaves):
-3b3+15b%cx+63bc2x?+42c3 %3 +

CcX\)2/3 A 1 2 4 Cc X
1+—| Hypergeometric2F1[=, =, —, - —|
b 3 3

42c2x2(b+cx) A
3

Problem 35: Result unnecessarily involves higher level functions.
j(bx+cx2>5/3dlx

Optimal (type 4, 842 leaves, 8steps):

/ (56% (x (b+cx))*"]
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15 (—M)ZB (b+2cx) (bx+cx2)5/3 3 (—ML)SB <b+2cx) (bx+cx2)5/3

b2 b?
+ _
364 ¢ (bxscx?) |\ %3 26 ¢ (bxcx2) |\ %73
C |- b2 C |- b2

15 (b+2cx) (bx+cx2)5/3

182 213 ¢ (7%**—‘*1)5/3 (1-V3 -3 - extbeen) )

b? b?

c X (b+cx)

b2

1722/3 _

15 3Y44/24+/3 b? (bx+cx?)®?

1/3]

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b + - b

b+ 1/3\2
(1_1/3 _22/3 (_Mﬁ)_) )

14 VE - g3 (- x| 23

EllipticE[ArcSin| |, -7+4+/3] /

1 VE - g (- x| 3

5/3 1_92/3 (_%)1/3
b
- +

(1’ \/3 - 223 (, mw)m)Z

bZ
1/3J

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b + - b

¢ (bx+cx?)

b2

364  2Y3 ¢ (b+2cx>

cx(b+cx

b2

—

5 33/4p? (bx+cx2)5/3 (122/3 -

b+ 1/3\2
s g

14 VE - g3 (- x| 3

EllipticF[ArcSin| AT NEN /
1_\/?_22/3 (_cxﬁII:;;cx )

5/3 1_22/3 (_MM)UB

c (bx+cx?) b

b2

91 2%/6 ¢ <b+2cx) (-

be 1/3\2
(1-V3 2273 (- exteeen)3)

Result (type 5, 94 leaves):
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3x [-5b*-b*cx+46b2c?x?+70bc3 x> +28ct Xt +
cXxX\1/3 1 2 5 cX
5 b* [1+ 7) Hypergeometric2F1[ =, =, =, _7])]/ (364 c (x (b+cx>)1/3)
b 3 3 3 b

Problem 36: Result unnecessarily involves higher level functions.

J(bx+cx2>2/3dlx

Optimal (type 4, 781 leaves, 7 steps):
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3 (——(—L‘:X biex )2/3 (b+2cx) (bx+cx?)??

bZ
14 ¢ (_c b x+c x? )2/3

bZ

3 (b+2cx) (bx+cx2)2/3

7 . 21/3 ¢ (7c4(bx+—cle)2/3 (17\/?722/3 (7cx(b+cx) )1/3)

b2 b?

cx<b+cx)

b2

334402443 b2 (bx+cx?)?? 1222 |-

1/3]

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b + - b

b+ 1/3\2
(1_4/3 _22/3 (_Mﬁ)_) )

14 VE - g3 (- x| 23

EllipticE[ArcSin| |, -7+4+/3] /

1 VE - g (- x| 3

192 [ eatben )3
b

c (bx+cx?)
_ 7 - +

14 213 ¢ <b+2cx)

b2

b* ex (bicx) | 1/3)2
(17\5722/3 <7CX bzcx ) )
1/3
2176 33/4p2 (bx+cx2>2/3 1_22/3 7@ ]

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b + - b

b+ 1/3\2
s g

14 VE - g3 (- x| 3

EllipticF[ArcSin| AT NEN /
1_\/?_22/3 (_cxﬁII:;;cx )

2/3 1_92/3 (_w)lﬁ

¢ (bx+cx?) b2

_ .

7c¢ (b+2cx)

be 1/3)2
(1-V3F - 2273 (- extbuen ) 1)

Result (type 5, 70 leaves):
1/3 1 2 5 cX

Hypergeometric2F1[ —, —, =, - —]
3 3 3 b

cX

3x |b2+3bcx+2c?2x?-b? (1+—
b

/

(14c (x (b+cx))1/3)
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Problem 37: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)1/3

Optimal (type 4, 715leaves, 6 steps):
3 (b+2cx) (_c_(bx+_c)(2)_)1/3

bZ

23 ¢ (bx+cx2>1/3 (1—\/?—22/3 (——(—LCX ::Z*CX )1/3)

S [_ b? ER R
1+ 223 (_M%L)lﬂ+2 21/3 (_MZZA)_)ZG
(1—\/?_22/3 (_wzz&L)lB)z
1++/3 —22/3 (7&(%)1/3
EllipticE[ArcSin| b 743 /

b+ 1/3]
1-+/3 - 22/3 (7&(%)

1_22/3 (7cx b+c x )1/3

2 2"%c(b+2cx) (bx+cx?)?? |- > |,
(1—\/?_22/3 (_M;f#)_)l/s)
b2 b2

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b2 + - b2

(1— \[3 - 22/3 (_ %)1/3)2

14++/3 - 22/3 (74—”" b )1/3

EllipticF[ArcSin| |, -7+4+3] /

2/3 cx (bscx) \1/3
1 F - e

1_22/3 (7cx(b+cx )1/3
bZ

c(b+2cx) (bx+<:x2>1/3

(1—\/?_22/3 (_Mit;f#)_)lﬁ)z

Result (type 5, 46 leaves):
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3 x (%)1/3 Hyper‘geometr‘icZFl[%, %, i, —%]

2 (x (b+cx))*?

Problem 38: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)4/3

Optimal (type 4, 773 leaves, 7 steps):
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4/3

c (bx+cx?

3 (b+2cx) -

+
(bicx) \1/3
c(—cx E;cx ) (bx+cx2)4/3

3 . 22/3 (b+2CX> 7C4(bx+—cle)4/3

b2

c (bx+cx2)‘”3 (1_\/?_22/3 (_M::;#)_)l/s>

+ 3 3442443 b2 {

c (bx+cx2)

b2

_ex (brex) )2/3
bZ

14 VE - g3 (- sxten |23

EllipticE [ArcSin| 1/3]
1-+/3 - 223 (- exlerex

b+ 1/3
1 23 cx (b+cx) |3 14227 (7_(_ch bzcx ) +
_ _ -

(1_\/?_22/3 (_c

, ~7+4/3 ] /

b2

1_22/3 (7 cx (b+cx)

213 ¢ <b+2cx) (bx+cx2)4/3

(17\/?722/3 (7cx b+c x

c (bx+cx?) 473

b2

2 9l/6  33/42 ( 1_92/3

b2

1 22/3 cx (b+cx) 1/3 2 21/3 cx (b+cx) 2/3
+ - b + - b

(1—\/?_22/3 (_M%L)l/s)z

10 VE - g (- x| 23

EllipticF[ArcSin| 13
1-V/3 - 223 (- exteien)

cx(b+cx)

|, -7+4+/3] /

c(b+2cx) (bx+cx2>4/3 b?

1_22/3 (7%)1/3

(1,ﬁ722/3 (7 cx (b+cx)

b2

Result (type 5, 57 leaves):

1/3
-3 <b+2cx) +3cCcx (1+ CTX) / Hyper‘geometr‘icZFlE, f, 3, -

o

b2 (x (b+cx>)1/3

)

4/3
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Problem 39: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)7/3

Optimal (type 4, 838 leaves, 8steps):
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3(b+2CX> _C_(bXZ—CXZ)_ 3 15 <b+2CX) ¢ |3X4;CXZ 7/3
b b
4c(_m%)4/3 (bX+CX2>7/3+2C(_w:2+JL)1/3 (bX+CX2)7/3+
15 (b+2cx) _L(bxz—c%L)7/3
b
213 ¢ (bx+cx?)’? (17ﬁ722/3 (7CX(EZ+CX) )1/3)
15 -3 mb (— " 1-2 - "

1422/3 (Lextbiex) 13 5 5173 [ ex(bicx) |23
+ — o2 4 B L

cx (brcx) | 1/3\2
(1—\/?,22/3 (7cx bzcx ) )

1++/3 —22/3 (7%)1/3
EllipticE [ArcSin|

|, -7-4v3]|/
1-+/3 —22/3 (_ms;#)_)l/?,

1-2%/3 (_M)_)lﬁ
2
2 2"%c(b+2cx) (bx+cx?)’? .

(1-V3 -223 (_w)lﬂ)z

b2
7/3 1/3}

C (bx+cx2)

b2

bZ

5. 21/6 33/4p2 (— 1-22/3 |_

14223 (Lextbiex) 13 5 5173 [ ex(biex) |23
+ — o2 i B g

cx (brcx) | 1/3\2
(1—\/?,22/3 (7cx bzcx ) )

+ 1/3
1++/3 -22/3 (,msz#L)

EllipticF[ArcSin| , -7 +44/3 ] /

b+ 1/3]
1-+/3 -223 (,mb#L)

1-22/3 (_M)lﬁ

c(b+2cx) (bX+cx2>7/3 -

(1— A3 2273 (_ M%L)l/a)z

Result (type 5, 90 leaves):
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-3b3+24b%cx+90bc?x?+60c3x3-
CcX

30 ¢*x* (b+cx) [1+ *)1/3 Hypergeometric2Fi[ ~, 2, 2, —ﬂ])/ (ab® (x (b+cx))*?)
b 3 3 3 b

Problem 40: Result unnecessarily involves higher level functions.

J(bx+cx2>5/4dlx

Optimal (type 4, 1191leaves, 5steps):
5b2 (b+2cx) (bx+cx?)¥*  (b+2cx) (bx+cx?)™*
- +
84 c? 7cC

3/4
5b° (f—(b"—”zl) Elliptick |2 Arcsin[1+ 2€¢], 2]

b2

+

842 ¢ (bx+cx?)**
Result (type 5, 94 leaves):

X |-5b*-3b3cx+38b%2c?2x>+60bc3x3+24c*x*+

5 b [1 . %) e Hypergeometric2Fi | , - ﬂ] ) ]/ (84 c (x (b+cx) )3/4)

b

H |

B

3
4

)

ENI

Problem 41: Result unnecessarily involves higher level functions.
J(bx+cx2)3/4dlx

Optimal (type 4, 90 leaves, 4 steps):

(b+2cx) (bx+cx?)®* 3b3 (—J—Lc “b;“‘z )1/4 EllipticE[%Ar‘cSin[1+ 2;*], 2]

5¢ . 10+/2 2 (bx+cx2)1/4

Result (type 5, 70leaves):

cX

1/4
X |b2+3bcx+2c?x?-b? (1+ —) Hypergeometric2F1|
b

B

3
4

)

1
4

(5¢(x (b+ecx))™?

Problem 42: Result unnecessarily involves higher level functions.

J(bx+cx2>1/4dlx

Optimal (type 4, 90 leaves, 4 steps):

(b+2cx) (bxscx2)t b3 (——(—)—c b):zcxz )3/4 EllipticF[%Ar‘cSin[1+ Zﬁx], 2]

3¢ 3\/7c2<bx+cx2)3/4
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Result (type 5, 70leaves):

Cc X\ 3/

4
X ) Hypergeometric2Fi |

)

b2+3bcx+2c?x?-b? (1+

(3¢ (x (b+cx))>?)

Problem 43: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)1/4

Optimal (type 4, 58 leaves, 3 steps):
V2 b (-J—Lc bxrex )1/4 E1lipticE |2 ArcSin[1+ 2X], 2]

b? b

C (bx+cx2)1/4

Result (type 5, 46 leaves):

brcx | 1/4 . 1 3 7 _cx
4 x (T) ) Hyper‘geometr‘1c2F1[4, ; ]

3 (x (b+cx))™*

Problem 44: Result unnecessarily involves higher level functions.

J;dx
(bx+cx2)3/4

Optimal (type 4, 59leaves, 3 steps):
2/2 b (_ M) " Ellipticr [ Arcsin[1+ 22X, 2]

bZ

C (bx+cx2)3/4

Result (type 5, 44 leaves):

3/4 .
4 x (%) Hyper‘geometr‘1c2F1[i, i 2, -]

LR ?
(x (b+cx>)3/4

Problem 45: Result unnecessarily involves higher level functions.
1
J— dx
(bx+cx?) >/4
Optimal (type 4, 83 leaves, 4 steps):

4(b+2cx) 4~2 (7J—L‘ bxecxt )1/4 EllipticE[iAr‘cSin[lJr ZCTX]’ 2]
.

bZ

7b2 (bx+cx2)1/4 b(bx+cx2)1/4

Result (type 5, 59 leaves):
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cx\1/4 . i 3 7 cx
_4 (3b+6cx—4cx (1+ T) Hyper‘geometr‘1c2F1[;, I _T])

3b% (x (b+cx))?*

Problem 46: Result unnecessarily involves higher level functions.

1
J = ax
(bx+cx?) /4
Optimal (type 4, 115leaves, 5steps):

a(br2cx) a8¢ (b+2cx) 48+/2 ¢ (_c_(bxbz_csz)M EllipticE[%Ar‘cSin[1+ “TX], 2]

- +
5 b2 (bx+cx2)5/4 5b4(bx+cx2)1/4 5 b3 (bx+cx2)1/4
Result (type 5, 90 leaves):

_4b3+40b%cx+144bc2x2 1963 %3 -

1/4

cx .
Hypergeometric2Fi |

1+ —
b

7
E) ZJ _C_X]

64 c? x? (b+cx)
b

/ (56% (x (b+cx))*]

3

3
4

FN

Problem 47: Result unnecessarily involves higher level functions.

I S
j(bx+cx2)13/4

Optimal (type 4, 146 leaves, 6 steps):
4 (b+2cx) 112c (b+2cx) 448 c? (b +2cx)

- + - +
9 b2 (bx+cx2)9/4 45 p* (bx+cx2)5/4 15 bb (bx+cx2)1/4

1/4
4487 2 (_c_(bxbil) E1LipticE[ L ArcSin[1+ 2% ], 2]

2

15 b5 (bx+cx2>1/4

Result (type 5, 114 leaves):

-([4 (Sbs—18b4cx+252b3c2X2+1288b2c3x3+168@bc4x4+672c5x5—448c3x3 (b+cx)?

cX\1/4

1% ]/(45b6(x<b+cx))9/4>]
b

) cx
Hypergeometric2F1|

7
14:_b]

2

1 3
4 4

Problem 83: Result more than twice size of optimal antiderivative.

1
Jidlx
3+4 X+ X2

Optimal (type 3, 6leaves, 3 steps):
-ArcTanh[2 + X]
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Result (type 3, 17 leaves):

1 1
—Log[1l+Xx] - —Log[3+X]
2 2

Problem 102: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1 dx
1+x2+2xCos|”]
7

Optimal (type 3, 23 leaves, 2 steps):

Ar‘cTan[Cot{g] +szc[§H Csc[g}

Result (type 3, 56 leaves):

2 ArcTan [ -2 V71972 x ]

\/2_ (—1)2/7+ (_1)5/7

Problem 133: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(3+4x+5x2)pdlx

Optimal (type 5, 37 leaves, 2 steps):

5P 11P (2+5x) Hyper‘geometr‘icZFl[l, -p, i, S (2+ 5X>2]
2 2 11

Result (type 5, 93 leaves):
Y e (72]1“/1 —ij)_p (27]1\/11 +5x>

5(1+p)
21+V11 +51x
211

(6 +8x+10 x*)? Hypergeometric2F1 [-p, 1+p, 2+p,

]

Problem 134: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(3+4x+4x2)pdlx

Optimal (type 5, 32leaves, 2 steps):

1 i 1 3
2-1+p (1+2x) Hyper‘geometr‘lc2F1{*, -p, —» -

A 5 (1+2x)?]

N |
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Result (type 5, 94 leaves):

1 .2k

2713 (-jm/?-zjx)”’ (1-11x/7+2x) (3+4x+4x2)P

1+p

1
Hypergeometric2F1[-p, 1+p, 2+p, — (2+i\/2 +21+/2 x)]
4

Problem 135: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(3+4x+3x2)pd1x

Optimal (type 5, 37 leaves, 2 steps):

371P 5P (2+3x] Hyper‘geometricZFl[l, -p, E, 1 (2+3x%)?]
2 2 5

Result (type 5, 93 leaves):

S (-2:+/5 -3ix) " (2-1+/5 +3x]
3(1+p)
(6 +8x +6x?)P Hypergeometric2F1[-p, 1+p, 2+p, W—+m]
25

Problem 136: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(3+4x+2x2)pd1x

Optimal (type 5, 21 leaves, 2 steps):

(1+x) Hyper‘geometr‘icZFl[l, -p, 3, -2 (1+x)2]
2 2

Result (type 5, 92 leaves):

1 _143P

2715 (-21+x/7-2ix)"’ (2-jﬁ+2x)

1+p

2]'1+\/7+2]'1X

(3+4x+2x?)P Hypergeometric2F1[-p, 1+p, 2+p, ——— |

22

Problem 139: Result more than twice size of optimal antiderivative.
J(3+4x—x2)pd1x

Optimal (type 5, 31 leaves, 2 steps):
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1 3 1

7P (2 - x) Hypergeometric2F1[ —, -p, —, — (Z—X)z]
2 2 7

Result (type 5, 83 leaves):

1
1+p
-p

_2_-4/7 -2-7

<2+\ﬁ—x) (3+4x-x*)P |1+ # Hypergeometric2F1[-p, 1+p, 2+p, 7¢

27

2~/7
Problem 140: Result more than twice size of optimal antiderivative.

J(3+4x—2x2)pd1x

Optimal (type 5, 31leaves, 2 steps):

. 1 3
-5P (1-x) Hyper‘geometr‘lczFl[—, “p, 5,
2 2

(1-%)°]

[N

Result (type 5, 86 leaves):
1

_1+p

> 1T gpr2 (2+\/E—2x) (-z+m+zx)’p

21 p X 1 1 X
(3+4x-2x?)P Hypergeometric2F1[-p, 1+p, 2+p, —+

Jie /1o

]

Problem 141: Result more than twice size of optimal antiderivative.

J(3+4x—3x2)pd1x

Optimal (type 5, 38leaves, 2 steps):

-3 13 (2-3x) Hyper‘geometr‘icZFl[l, -p, 3, x (2- 3x)2]
2 2 13

Result (type 5, 81 leaves):

e 13p/2 (2+\/H—3x> (-2+\/§+3x)"’

2+413 -3x
(6 + 8 x - 6 x?) Hypergeometric2F1[-p, 1+p, 2+p, —————

2+13

Problem 143: Result more than twice size of optimal antiderivative

J(3+4x—5x2)pd1x

Optimal (type 5, 38leaves, 2 steps):
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-51P 19P (2-5x) Hyper‘geometr‘icZFl[l, -p, E, L (2-5x%)?]
2 2 19

Result (type 5, 81 leaves):
b e (2+\/1 -5x) (-2“/19 +5x)’p

5 <1+p>
2+V19 -5x
2419

6 + 8 x — 10 x2)? Hypergeometric2F1|-p, 1+p, 2 +p,
yperg p p p

]



24 | Mathematica 11.3 Integration Test Results for 1.2.1.1 (a+b x+c x~2)"~p.nb

Summary of Integration Test Results

143 integration problems

A - 107 optimal antiderivatives

B - 13 more than twice size of optimal antiderivatives
C - 23 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



